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INTRODUCTION 


The  La  Posta  1 8.3-m  antenna  has  been  used  since  1972  to  acquire  radio  maps  of  the 
solar  disk  at  wavelengths  of  0.8ft  cm  and  2.0  cm.  The  Naval  Ocean  Systems  Center  in-house 
research  program  is  supporting  the  continuation  of  this  program  through  the  peak  of  the 
present  solar  activity  cycle  (about  1981 ).  During  this  period  of  operation  daily  (5  days  per 
week)  radio  maps  at  both  wavelengths  will  be  acquired.  In  addition,  the  detailed  time 
development  will  be  observed  of  specific  active  regions  during  the  international  Flare 
Buildup  Study  (FBS).  This  report  presents  the  radioheliogram  data  for  the  third  quarter  of 
1979. 


METHOD  OF  OBSERVATION 

The  antenna  used  for  the  observations  is  an  18.3-m-(60  ft)  diameter  circular 
paraboloid  on  a  computer-controlled  altitude-azimuth  mount.  At  0.86  cni-X  the  half¬ 
power  beamwidth  is  2.8  arc  min:  at  2.0  cm-X  it  is  4.0  arc  min.  The  central  disk  solar 
antenna  temperatures  are  approximately  4000° K  at  0.8ft  cm  and  7300° K  at  2.0  cm-X.  At 
both  wavelengths  the  observations  are  made  with  Dicke  radiometers,  the  antenna  being 
switched  against  noise  tubes.  The  mis  noise  in  the  solar  antenna  temperatures  measured 
at  the  outputs  of  the  radiometers  with  1-s  time  constants  is  approximately  2°K. 

The  data  for  a  map  are  collected  by  directing  the  telescope  to  perform  a  square 
boustrophedonic  raster  with  lines  perpendicular  to  heliographic  N-S,  filling  a  35-by-35 
grid  of  points  with  a  1 .0  arc  min  spacing  at  0.8ft  cm-X.  The  antenna  tracks  each  grid  point 
for  2  s:  1  s  for  position  attainment  and  1  s  for  data  acquisition,  during  which  time  the 
radiometer  output  is  integrated.  At  2.0  cm-X  the  map  grid  is  1 9-by- 1 9  with  a  spacing  of 
2  0  arc  min.  the  antenna  tracking  each  grid  point  for  3  s:  2  s  for  position  attainment  and 
I  s  for  data  acquisition,  during  which  time  the  radiometer  output  is  integrated.  Both 
radiometers  are  operated  with  time  constants  of  0. 1  s  during  solar  mapping.  The  times 
taken  to  fill  the  map  grids  are  41  min  and  1 8  min  at  0.86  cm-X  and  2.0  cm-X,  respectively. 
The  radiometers  are  calibrated  before  and  after  each  map,  using  as  calibration  signals  both 
noise  tubes  and  the  blank  sky  at  the  same  elevation  as  the  sun. 

DATA  REDUCTION 

The  integrated  radiometer  output  at  each  grid  point  is  converted  to  antenna 
temperature  by  linear  interpolation  between  the  blank  sky  and  noise  tube  calibration 
readings.  The  maps  are  then  normalized  to  correct  for  day-to-day  changes  in  both  the  scale 
and  zero  level  of  the  antenna  temperature  measurements.  These  changes  are  caused 
primarily  by  changes  in  atmospheric  attenuation  and  changes  in  the  noise  tube  calibration 
sources. 

The  first  step  in  the  normalization  procedure  is  to  determine  the  central  disk 
background  solar  antenna  temperature,  T,..  This  is  done  for  each  map  by  using  the 
following  algorithm,  which  is  intended  to  minimize  the  effects  of  active  regions  of  the 
determination. 

( 1 )  Begin  with  the  nine  central  points  (N  =  9)  of  the  map. 

(2)  Compute  the  mean  and  standard  deviation  of  the  N  points. 


(.3)  If  N  *  2,  go  to  step  (6);  otherwise. 

(4)  If  the  standard  deviation  is  less  than  \"<  of  the  mean,  so  to  step  (6);  otherwise. 

(5)  Discard  the  largest  temperature  of  the  N  points,  (N  =  N  -  1 ),  and  go  to  step  (2). 

(0)  Use  the  mean  of  the  N  points  as  Tc 

In  order  to  normalize  the  maps  for  errors  in  both  the  scale  and  zero  level,  two 
known  points  are  needed.  From  the  second  point  we  use  the  average  of  the  four  penultimate 
points  along  the  map  diagonals.  These  points  lie  at  a  distance  ot  22.627  arc  min  ( 1<\/T) 
from  disk  center,  well  beyond  the  solar  limb.  In  the  vicinity  of  these  points  the  antenna 
temperature  is  small  in  comparison  with  Tc  and  varies  nearly  linearly  with  distance  trom 
disk  center.  This  antenna  temperature  is  denoted  by  T0.  Because  ot  the  motion  ol  the 
Farth  in  its  orbit,  TQ  is  not  constant,  but  varies  during  the  year.  We  ignore  this  slight 
variation  and  denote  by  C  the  expected  value  of  the  ratio  Tu/Tc  averaged  over  the  year 

Then  the  normalization  can  be  written 
T(i,j)-D 

Bn  <'•  J>  =  T  _D  (|) 


where. 

Bn  (i.  j)  =  normalized  temperature  at  position  (i,  j)  of  the  solar  radio  map 
(dimensionless). 

T  (i,  j)  =  antenna  temperature  at  position  (i.  j)  of  the  map  (°K), 

T  .  =  central  disk  background  solar  antenna  temperature  (JK). 

T0  =  antenna  temperature  at  the  penultimate  positions  along  the  map  diagonals 
(°K).  and 

('  =  average  value  of  T0/Tc  (dimensionless). 

In  the  above  normalization  procedure  a  maximum  of  nine  grid  point  values  were 
used  in  determining  T  ..  For  maps  on  which  an  active  region  occurs  near  the  center  of  the 
solar  disk,  fewer  than  nine  points  are  used.  For  some  of  these,  the  value  of  Tc  is  affected, 
even  though  the  lrf  criterion  of  the  algorithm  is  met.  There  are  also  a  few  cases  in  which 
filaments  near  disk  center  cause  the  computed  value  ot  1 1,  to  be  small.  An  obvious  way 
to  reduce  such  effects  is  to  increase  the  number  of  grid  points  of  the  map  used  in  computing 
T  .  This  is  accomplished  by  the  following  re-normalization  algorithm,  which  is  first  stated, 
then  explained. 

( 1 )  Divide  an  individual  map  by  the  “mode-map." 

( 2)  For  the  grid  points  on  the  solar  disk,  compute  the  distribution  of  the  quotients 
The  median  value  of  this  distribution  is  denoted  by  Q 

(3)  Correct  the  central  disk  background  solar  antenna  temperature  tliusly: 

V  =  rc  * 


2 


Tc  =  central  disk  background  solar  antenna  temperature  (°k). 

0  =  the  above-described  median  quotient,  and 
T  '  =  corrected  value  of  l'L.. 

(4)  Normalize  the  map  as  described  by  Filiations  ( I  >  and  1 2)  using  Tc’  in  place  ot 

Tc 

At  step  ( I )  the  "mode-map”  is  a  background-average-normalized  map  derived  from 
the  La  Posta  maps  for  1972,  1973.  and  1974(444  maps  at  0.8bcm-X;418  maps  at  2  0 
cm-X).  I  he  mode  map  at  each  wavelength  was  determined  as  follows.  I  he  individual  maps 
were  first  made  symmetric  by  computing  the  mean  of  corresponding  points  in  the  four 
quadrants.  I  lus  produces  north-south  and  east-west  symmetry,  but  does  not  force  circular 
symmetry  The  distribution  of  the  normalized  temperature  values  was  next  computed  for 
each  grid  point  in  the  quadrant.  I  he  modal  value  of  each  distribution  was  then  determined 
by  constructing  histograms  with  intervals  of  width  1)  0025  (0.25'<  ofTc).  These  modal 
values  determine  a  surface  which  is  called  the  “mode-map."  The  two  mode-maps  are  shown 
m  Figure  I 

At  step  1 2)  of  the  procedure  the  solar  disk  is  defined  as  the  area  over  which  the 
mode-map  exceeds  0  85  (85  of  F  ).  At  0.8b  cm  this  area  encompasses  bb9  grid  points. 

In1)  at  2  0  cm  wavelength 

Al  step  (3)  the  correction  factor  0  gives  an  indication  of  the  accuracy  of  the  initial 
normalization  In  re  normalizing  the  1972.  1973,  anil  1974  maps  by  means  of  this 
procedure,  approximately  7 5' -  of  the  correction  factors  (3  were  within  *  I'!  ot  unity. 

At  step  (4»  the  normalization  is  done  as  before,  but  a  better  value  of  T  .  is  used. 

I  he  final  step  in  the  data  reduction  procedure  is  the  multiplication  of  the 
re  normalized  antenna  temperatures  by  a  constant  to  reconvert  the  data  to  degrees  Kelvin 
(4000  K  at  0  80  cm  X.  7300  K  at  2  0  cm-X) 

DATA  PRI  StNTATION 

I  he  antenna  temperatures  measured  at  the  grid  points  are  used  to  construct  a 
contour  plot  ol  the  solar  radio  emission.  I  he  corners  of  the  map  grid  are  indicated  on  each 
plot  Note  that  the  0.8b  cm  X  grid  is  34  arc  min  square,  while  the  2.0  cm-X  grid  is  3b  arc  min 
square  1  he  scale  of  the  map  is  shown  at  the  lower  left  corner  of  the  grid  by  short  axes 
with  I  arc  mm  tick  marks  lite  Universal  l  ime  at  which  the  map  was  begun  is  shown  below 
these  axes.  Approximately  41  min  are  required  to  till  the  0.8b  cm-X  grid,  while 
approximately  18  mm  are  required  at  2.0  cm-X.  The  radio  wavelength  is  given  below  the 
lower  right-hand  corner  of  the  grid  The  date  appears  above  the  map. 

I  lie  quantity  being  contoured  is  antenna  temperature;  all  contours  are  labelled  in 
units  of  100  K  I  he  contour  interval  is  not  constant  on  a  map.  but  is  varied  so  as  to 
provide  a  clear  picture  of  the  radio  emission,  l  ick  marks  are  placed  on  the  low  side  of  each 
contour  line  so  that  the  direction  of  decreasing  antenna  temperature  is  readily  apparent. 

Regular  daily  observations  were  begun  on  9  May  1979,  Starting  on  this  date,  the 
maps  for  each  day  ot  tins  second  quarter  of  1979  are  shown  on  the  following  pages.  On 


HOOF  OF  416  MAPS 


days  tor  which  no  map  i\  presented  the  words  NO  DA  TA  appear  near  the  center  ol  the  grid 
Below  these  appears  a  one  word  indicator  ol  wh>  no  map  has  been  provided.  These  words 
have  the  follow  mu  specific  meanings 

Cl  Ol'lO  A  map  was  made  tor  the  day  beginning  at  the  time  shown. 

however,  the  data  were  so  seriously  affected  by  clouds  that  it 
was  deemed  unwise  to  publish  it  Such  maps  will  be  provided  to 
individual  researchers  upon  request 

W I  A  MU  K  I  he  weather  at  the  observatory  w  as  so  inclement  that  no 

observations  were  made  No  time  is  given  in  the  format 

CAl  IHKM  ION  A  map  was  made  for  the  day  beginning  at  the  time  shown. 

however,  the  operation  of  the  equipment  was  such  that  the 
reliability  ot  the  antenna  temperatures  is  in  doubt 

I  (.'Ull’MI  N  I  The  situation  and  condition  of  the  equipment  were  such  that  no 

map  was  made  This  includes  such  causes  as  receiver  maltunction, 
mechanical  and  computer  problems,  and  preventative  maintenance. 
No  start  time  is  given  in  the  format. 

St  ill  Dill  1  I  \cept  during  special  time  periods,  mapping  is  on  a  S-days-per- 

vveek  schedule  Maps  are  not  scheduled  on  Saturdays  and 
Sundays 

Sometimes  a  map  is  presented  here  which  has  not  been  published  in  Solar-tieophysical  Data 
because  of  clouds  or  calibration  problems  On  such  maps  the  word  CLOUDY  or 
CAl  1BKATION  appears  below  the  map  between  the  time  and  the  wavelength. 
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